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PREFACE 


This repcrt, submitted by the National Oceanographic Data 
Center (NODC), is une of a series of documents on Project SEA SENSE, 
which is supported by the Meteorological Division of the Naval Air 
Systems Command {NASC). 

Project SEA SENSE is concerned with the evaluation of environ- 
:antal observing and reporting performed by Navy buoys. It is 
hoped that these evaluations will encourage naval engineers and 
planners to take proper action to improve the existing system for 


reporting environmental data essential to naval operations. 
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INTRODUCTION 


The purpose of this report is to display, in climatic form, 
environmental data collected from one of many Navy operated un- 
manned marine automatic buoys, the AN/SMT-1 NOMAD (Navy Oceanogra- 
pnic Meteorol-gical Automatic Device) N36. During 1968, NOMAD 
N38 war located in the Central Gulf of Mexico at 25.1°N. and 
&9.9°W, where the water depth is approximately 11,000 feet. 

Previous reports on the Navy's oceanographic/meteorological 
buoys consisted of a djeplsey of data from several buoys and an 
evaluation cf those data. The recent increase in the number of 
buoys has now made available a large mags of data from many 
locations. When collected, graphically aisplayed, and evaluated 
in a report, these data resulted in a large document as shown in 
Marcus (1). In order to keep the eize of these documents at a 
minimum, Project SEA SENSE reports will now be submitted in two 
categories: (1) display of buoy data in atlas forms and (2) 


an evaluation of reliability and effectiveness or the buoy as an 


observation and reporting system. 


DISCUSSION OF DATA 


The NOMAD N3S redio signals were monitored by the FCC stations 
at Fort Lauderdale, Florida, and Kingsville, Texas. One or both 
stations were able to clearly copy the NOMAD signals most of the 
time. The redundancy of two monitoring stations made it possible 
to record a very high percentage of wubiaD broadcasts due to each 
FCC station independently reporting & high percentage of the trans- 
missions. 

The N3S buoy transmitted observed environmental data via a 
5340-kHz. HF radio link. At preset periodic times the following 
five interface parameters were observed and transmitted: air 

temperature, surface water temperature, barometric pressure, wind 

speed, and wind direction. The observations were programmed to be 

transmitted every 3 hours in groups of dots and dashes for equiva- 

lent letters in the Continental Code. The letter codes were then 

| converted to numerical values by use of a calibration chart designed 
for each sensor. 

The numerical values of the five observed parameters were re- 
ported by buoy N35 in the following units: air and water tempera- 
tures in degrees Fahrenheit (°F.), barometric pressure in millibars 
(mb. ), wind speed in knots (kn.), wind direction in magnetic north 
degrees. The calibretion charts, figures 1 thrc igh 5, shew the 


number of fixed resistance posi-ions for the code selector report- 


ing the five environmental (observation) parameters ut specific values. 


S6 


aL 


(te) pra alta yIV daar ane | 


8 


| 


a 


b 
2 


HH 
| c 
S| ot Le, 
<3 


j 


NOILISOd SONVLSIS3Y O3LI3139S YOd 3009 Y31LL97 


4 
C4 
< 


3 


oe 
| 
fog 8 


(de) SHNLVYHSAdWSL YSLVM CSYSLSWATSL 2 
og 


Stol 


(GW) SYNSS3Yd DJINLAWONVE AG3ZYSLINSaTAL € Old 


ool Sool OOO! S66 Oo, 


NOLLISOd SONVLSISSY 0319373S Od 300) Y311397 


(NM) G33SdS GNIM GAuSLEW3ISL Old 
o9 5S os 


as apt PR pa 


2 
” 
0) 


2 £ S§ § §& 
i) wn n Ww i) 
9374S YO4 300) Y31L137 


a 
& 
d3i 


6 


T 220 7 


FIG.S TELEMETERED MAGNETIC WIND DIRECTION (DEG) 


180 200 


160 


190 


100 


80 


NOLLISOd SONVLSISSY G3L5573S 40a 3009 Y3L137 
7 


=e 33 G68 GE SE GR ap ae ae ia «<x. 


° 
@ 
| ’ ° 
| t 
| 
| © 
® 6 i 
N ‘ 
‘ 
* 
) i 
| ye : : : 
ut & > a! w z = 7) x rid > ; 
rata) rd x = q r z 2 5 Z ue 
aa ra 3 ra) & ra) fa) ra) a m a a : 


Air and water temperatures are measured by thermistor sensors 
with a high negative temperature coefficient. Barometric pressure 
is converted to a resistance value by clamping the conductive 
pointer of an aneroid barometer to a circuler resistance strip at 
the moment of sensing. Similar methods are used to sense wind 
speed and direction; speed is measured by a tachometer driven by a 
three-cup anemometer and direction is determined as a position ona 
magnetic pointer. 

The resistance values supplied by these transducers are 
switched in a Pixed sequence into a self-balancing bridge. When 
balanced, the bridge controls a selector and code generator which 
then translates transducer resistance into letter terms of the 
Continental Code. The generator then keys a pulse-modulated trans- 
mitter for the signal'e trangmission. 

NOMAD buoys were develcped as an aid to Fleet operations, not 
as a tool for research. As such, their design accuracy criteria 
are somewhat coarse, even though the sensors are quite accurate. 
The coarse accuracy is due to restriction in the selection of 
resistance points that measure environmental conditions. Table 1 
shows the height of the various sensors above and below the sea 


surface, the accuracy of the sensors, and the telemetered accuracy 


of the final reported observations. 
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Table 1. NOMAD N3S Sensor System* 


Height o 
Sensor Sensor 


Air temperature +7.0 ft. 
Water temperature ~2.0 ft. 
Barometric pressure +7.5 ft. 
Wind direction +11.0 ft. 


Wind speed: 5-30 kn. +11.0 ft. 
>30 kn. +11.0 ft. 


*#See: Mottern, Corwin & Pyle (2); Marcus and Grossman (3); and MIL 
SPEC AN/SMT-1 (1), 


+#Relative to mee sea surface. 


The processing of N35 1968 transmissions received on the two 
FCC monitoring stations! log sheets consisted of manual conversion 
of the alphabet code to a numerical Porm. No attempt was made to 
modify or alter the FCC data. The two FCC data logs were examined 
and combined to produce a master set of 1968 N3S observations. From 
an objective approach, these data are as complete and accurate as 
possible. The five observation parameters are depicted as time- 
series displays in Appendix A. Data from each FCC station were 
evaluated independently, and a quality control check was made of 
each observation so that the station reporting the most valid ob- 


servation was used in developing the time-series array. 


There are several ways in which errors could be introduced 
into the N3S data file. The errors may be caused by sensor mal- 
function, Low power output during the N3S HF radio transmissions, 
electrical and/or atmospheric interference, radio signal receiving 
operators, personnel manually decoding the alphabet letter code 
to numbers, and keypunch operators. 

Errors in all parameters were kept to a bare minimum by double- 
checking of the various formats and data processing. Most of the 
errors can be attributed to the low signal strength of buoy trans- 
missions and electrical interference that directly affect radio 
operator interpretations. 

Figure 6 shows the percentage distribution of the 1968 NOMAD 
N3S reports received by the FCC Fort Lauderdale and Kingsville 
monitoring stations in comparison with the master (combined) report. 

Table 2 depicts the monthly distribution of the 1968 NOMAD 
N3S master observations. An observation is defined as a value for 
one parameter. The percent of observations received fur December 


1968 was 91.4%. This low percentage resulted from sensor malfunction 


for the period of December 25 through 31, 1968. 


RQ WN 
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Fort Lauderdale Kingsville 


Complete report-~all five observation parameters 
received. 


‘ 3 eee | 

IAAI No report--all five observation parameters missing. | 
| 

| 


NV Incomplete report--any combination of one to four of the 
SS five observation parameters missing. 


Note: Total possible reports for 1968--2928. 


Fig. 6. Percentage Distribution of 1968 NOMAD N3S Reports 
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Table 2. Monthly Distribution of 1968 NOMAD N3S Master Observations 


Number of Total Possible Percentage of 
Observations j Number of Observations 
Month Received Observations Received 


ch 
1 


Apri 
May 


SOs an ee ed es 


October . ore 


November . “Wy 
——— 


Decenber 


Note: Average number of observations per month--1164, 3 
Average percentage of observations per month--95. 44 
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The reasons for NOMAD N38 reports and/or observations being 
logged as not received (no report) or being incomplete in the 
alphabet code form are electrical disturbances and/or weak signals. 
The cemposite master data-set and individual data-sets for the 
Fort Lauderdale and Kingsville FCC monitoring stations are evail- 
able in printout, punched card, or magnetic tape form. Figtre 7 
is a sample computer printout cf the NOMAD duoy data on an €0- 
eclumn transcript; Table 3 descrihes the computer printout shown 


in Figure 7 by columns. 
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Table 3. Buoy Data Card Image Format 


Data Caris 
Columns Contents 
1-2 Year 
3-4 Month 
5-6 Day 
7-10 Time (GMT) 
li-l2 Buoy locator 
13-15 Buoy call sign 
16-44 Blank 
45.47 Air temperature (tenths °F, ) 
48.50 Water temperature (tenths °F. ) 
51-53 Barometric pressure (tenths mb. ) 
54-55 Wind speed (tenths kn.) 
| 57-59 Wind direction (360°) 
60-62 Blank 
63-66 North latitude (tenths deg. for buoy 
position) ‘ 
67-69 West acre (tenths deg. for buoy 
position ; 
70-71 Bynoptic hour nearest to buoy data time : 
Te-T5 Blank ) 


| 

6. 
| 

| 
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NOMAD identification 
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APPENDIX A 


1968 NOMAD N38 Time-Series Plot 


NOMAD N3S Time-Series Plot 


IBM 1401 printouts of N3S buoy data for the year 1968 are 
on the following pages. Some modifications to the printouts were 
made. The display is similar tc an x-y graphical plot now being 
programmed for future reports. Four paraneters are programmed to 
automatically print to the nearest unit; S represents wind speed 
in knots, A is a.. temperature in ‘F, W is sea water temperature 
in °F, and P is barometric pressure in millibars., The fifth 
parameter, wind direction D, is printed to the nearest 5-degree 
increment from True North, 2 


The value for each parameter determines its position in the 


bere s 


data display array. If, “wing an observation, one paraueter 

should have the same position on the plot as another, the one 4 

located first on a priority list is plotted and the other is 

omitted. The order of priority is P, D, 8, A, W. For example, a: 
| P will be printed and W will not. As a result, one might be “+ 
inclined to regard W as a missing parameter since it was not print- 

ed. If a parameter is actually missing, it is noted in the left i 

margin under the "MISS" colum. Lines of temperatures, wind speed 

and pressure were drawn to more clearly indicate actual observations, : 
' their values, and variabiiity. Connecting lines for wind direction 

D were not drawn due to the great changes that occur in wind direction Z 

and the difficulties that arise in determining wind backing or 


veering over a 3-hour period. Wind directions are shown by flag 


line manually drawn in the extreme right~hand colum, 4 
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A parameter listed in the "MISS" column indicates that no N3S 
buoy observation signals were received and no values could be 
assigned. The lack of signals can generally te attributed to: 

(i) poor radio communications, hence partial receipt of the .slec- 
tor code by the FCC monitoring station; (2) sensor malfw.ction. 

In case all five parameters are missing, an asterisk ia printed for 
each parameter. 

The month (MO) and day (DY) are listed in their respective 
ccolumna, and the hour column represents the actual GMT observation 


time on a particular dete. 
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APPENDIX B 


1968 NOMAD N38 Monthly Statistioal Data 


N38 Menthly Statistical Date 


Tc maintain some consistency in determination of invalid data, 
arbitrary monthly linite were established. These lixits were 
obtained by noting climatic data from U. 5. Navy Marine Climatic 
Atlas of the World (5), data from the Naticiml Meteorological 
Center (NMC) 6-hourly surface weather charts at the N38 buoy 
location, and weather reports from ships reporting near the buoy. 
Table 4 shows the result of limit values used, and all deta frou 
N35 within and including thease limits were used in determining 
the monthly statistical data. 

The N38 monthly etatistiazl data for 1968 are shown in Appendix 
B. Invalid data were net considered in computing the values. N38 
observations from four of the five environmental parameters were 
programmed for calculation and printing of statistical information 
by the IBM 360/40 computer. An analysis of information in Appendix 
A showed that some date appear to be doubtful and geome invalid. 

For record purposes, the data were dutermined to be valid or invalid 
by comparison with data extracted from climatic charts, analysed 

U. S. Weather Bureau 6-hourly surface weather maps, and ships! 
weather reporis. 

Limits were calculated for the IBM 360/40 statistical data 


program in order to avoid use of obytously erroneous date. Such 


Aste, however, were retained in the time-series printout (Appendix A) 


Table 4. Data Limits for N38 


Maximum | 
Surface | 
Air Water Barometric Wind 
Temperature Temperature Pressure Velocity 


_—+ m7 2 we 


(°F. ) (°F. } (mb. } (xa. ) 


January 84.5). 82-64 1028-1000 4O 


- February 64-53 84-63 1028-1000 35 
March 87-55 83-66 1027-1000 30 
April 87-60 84.68 1027-1000 30 
May 90-67 88-71 1025-1000 30 
June 92-72 89-74 1025-1000 30 
July 93-72 90-78 1025-1000 30 
August 9h-72 90-76 1025-1000 30 
September 93-72 91-76 1025-1000 20 
October 91-66 89-773 1025-1003 30 
November 87-59 86.69 1027-1004 35 
December 87-57 85-6) 1028-1005 ho 


for evaluation of data users. The percentage of observations con- 
- sidered invalid and in error averaged 1.03% for all parameters 
for the entire year. 

Tables 5 and 6 show the breakdown of numbers of invalid data 
for each of the five parameters by months barometric pressure 


appears to have the highest error percentage. 
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Table 6. 1968 NOMAD N3S Observaticr.s Considered Invalid (12 months) 


Se 
Number of Percentage of 


Observations Invalid Invalid 
Parameter Received Observations Observations 


Air temperature 2773 20 0.72 
| Water temperature 2783 13 O47 
{ 
| Barometric pressure 2786 53 

Wind speed 2842 

Wind direction 2787 
| 
© TOTAL 13971 


Average percentage of Invalid Observations = 0.82% 


Se a _ ’ 7 a 
IS ee ame Wiwg! Ce mies oO res aera a EAS RET ORT 
BE SE Ey QUEENS ET rec ore o6*L5  ————C*E HS G33aS INIA 
TOFS SOCOM E2920T FETT or suet 5° OCCT S6°€6  ——«ES JMSSIYd JPYLIWOSVE = 
NR Si: a ane aaa 9c 2 anes 37 eee 57 ik? Se 5 eS 2 eT” 7ST) --5 a FC), 
nD 2 ameaoy 5° ra? a ESE GE” evel 9S *G6 ze2 JUNLVEIGWIL YI oe 
— NOVLVTASC Niw T5é-s 0 Yew 9d=5° HER SATIVA SN IVA CAsad So CSATS9360 °° 
_... _._ GOYVONVES SNVGb SNVIbW SNVIH be OW IN Dv WOW 1X UW aR Sood SSONSSaW 9ST 
2 By Es se, Sep ene Ta to tite et oe ee ere Se A ees 
See ee ae Se a he oa Be an ae eee “hae NUR IaRIG GNIAR 
ere Cs ERO. ST es 2; ae Sas GS oS ea Stee ot gee J34¢65 GNIM 
° S°9 0 EGCOT BS 20T aye ceo LR ol ns re rs oT: 42 gSahS SIUd Ilelanoave zs 7 
970 EOE Oe OTL oe Sa aes Tes ¥es Teg Fon Wedowai 33ive a 
EE BS og ay PAG ai Sere ae a Rae 
— NGTIVIASG WIK Da-s XVW 13a-s “HAKOW BRIA ATR “ONSIB Se GSAT aad eT ead Fa ee 
QUVONVIS = SNVaN SNVIW SNV3h EWTN nln Va iv dI-e3d  SLOWSSSH | o96T AAVAMESs A 
: POG Pog 8 te ry, FETE : 792 i: NOTLI5 IC uNie oa 
ors “gte “Chee — “ete ee TT OE TO ee “sbe 7 Ua2aS GNTR 
988 ET STST OO OrEzor “" e*s TCT Te72UT DTP LawlaTe 
eee o°Se Stel tid ARS Gah ee any SagR da aque ot ee 
5°€ Z°e9 “Tene Leu 2° it Es ae SS AGERE ke! aN a dad eee ee 
— NOLIVIAIG Nik T3c=5 wR dDa=57 HINOn SWAT a SBD OGATS OIE eee 
UBVONVIS SNV4n SNU3h SNV Gn SPRINT Ww whliwIXva  ANs2-B2d 5 3908S dn BGT Aue anes 
VAVG OWOLISTIVIS A IHINGW Se i ie eta ake SS ete | 
SOD EYONG TN. BiG SUNIL ERY With y eae 2° SES Ae ee eee ee rar VNIM - CFLd 505 7 


eones yt Seah e, 5s Bete ee 
Tes ee tg ae Ne Se EE *ba”S”*~C~«SeeSSC”™C”O””~CON DBT ONIN 
S*4 ~ ect “S96 €°Ci are $°02 52°96 T€2 U33dS GNI ‘ 
: 9°Z O*600f ~~ S*8TGT ~ 6*ETGT” ~ ce SacT €°0z7oT CET %E)”~*C~«SSS~<“C*«iSNS SH DIL AKO UWS 
rs 2.) Ca 21) rr 7a O°€s €°0e 1°28 $0 °L5 tte FUNiVesIawWal dziVvA aa 
~ Oo? © 5 ty ay 7 1: rs ii 7: 273k 4°06 €€°ES 722 SUNIVUsdwWS) HIV - 
" NOTLVIARG Wik T3d-¢ ~X¥w T9d-s ~HINUn | aN IA SHIWA GAJ4a S8C O3A13)20 oe 
__ GeVONVAS —— SNWAn Shv3H SNV3W KOWINIW  WRWIXYA IN3I-83d S39¥SS IW 8961 anor 


oe acne “aoe @ =I Sb*E6 bez NO1193810 ONIM 
Ute ce 3 Bet eet Chav C*2¢ ——<“it*‘i ST OO~*~*C~CSS C3adS GNIM 
ESE “GROOT OB STOT TOT GT €° 97st 9S °SE ite 3ZANSSIYS IE MLAWwOtve 2 
nn SI ° S.-Y RL 1 207 he 7 a Ts SE°%> “te —s«aaNAVG2dW31 DdLVM i 
Ge GL ee e°eL €°R9 bose L6°SE FEC JUNLeHIdwal eEV 
NOILVIA3G NIW L3d-S “XWin T3d-9 ~ “WINGR 3M IWA NWA” CADdS SGU OSAT S96 Sp SS gat 
vii CPMONVES 2 ZS RV OE Ss SWAN. J SSMISh 8 WEIN IW AI XW ANJITedd  S2VSS 3m ¥9ot aye 
: : Tait ee - ae SL °ES aed NO1193cIO ONIM 
V6 aa” “Let a Aa) ee “RO o* he 42°96 T€2 u33dS GNIM 
ESE GS TIO 0° 0zoT “OF STCT ctut 2 eet SL°to c¢2 JINSSIbe JPBIIMONVE 
SE REET ST ORE re Ghee gg ner ea 26 °2E ede JONAVHIdWIL oI1VM 
2 ns ta 7 Sel) ae XY Ti on 7 a Lae SC*C6 412 PUNLVaIenIL HIV ~*~ 
~"WOTLVIASO NIk 1 5d-S X¥w 130-9 HINUb INIA INTWA GAdae Suu G3AN3I350—~—~C~C“—~—C—SOSSSTTTTTTTC“‘ CSS 
GuVONVIS = SNW5W SNvaW SNV3e 0 WEWINIW 0 ani IX Ya ANad-tde  SadVSSIn  96T TU 7 
a EES SSW TV WSL ESTEVES ATHINU : re : 
IUNATONOT W 3*6e FGM LiVT N TSe “SeN AUN OV WON = OMe 


ri a rt rl Na kare a £.* =s! je 


te ia Te gi ere eas Se eee 
9 8 eat Og ae ee ee ~ = Sy a + es GET) ee 
Bre BIT aT ot sete ie Cos aaa Cee = See ra  Oi5es NIA 2 


TS BNE OC PEGOT  S*O026T ~~" 2*6TuT T*6u0T tocol 30 *S5 “see JaNSS3US isla wOuve 
arya 3 hd | a Se 4: eee els ~ ose 7 2e i*de OS *LE Cri IMAVAIGWIL BILeM 


ESOL ERB E eg OF ee GE” o°6F 69°16 OSC Ee IahAVoddwid Bly 
~~ QOTIVIAIG WIR Tid=s “XX WW V3d=S ATROW TSN AWWA SV IWA GA330 StU JSAN3D3.° ee ag a 
GUuVONVIS SNVAW SNV3W SNW4h el EN Doi aPw 1X Iw IN3ID-U3d S45 NSS30 E964 Y3UNI1d95S 
OE ELLE I SAP IRs aa G3%t6 RS eG ONT 
eR NR eg eg SO OS ReL a eG Ee us2d5 UNIM 7 


rt 2. Sr 252 6) aan ~£*220T) ater ear “ek "9201 56°E5 £t2 2 MSSItd Vial aoeea 


—_— 


7 ok 5 20 5 -elee “6*s5 7 oe 4 a or 9U°GSo FES’ SINAVaadna! Alive 


EE ERG a OE : TE? s*NLVoddadd o1y - 


—NOYAVIAIO NI A 3d-5 xWwUASdts TF SHINGK” 0A SW GAD3& StC  OGAT 3359 0 ee aie 
cane TONES. SN wAn SR. ONT IRLS, HW EN te Aa ol Ba aS Jabde S$ a4NS Seo Se8bY ANNO aenerned 
OP ie Sr ee ep ee Ae eal fee aut a Pe Dl oe ee eee eS eee 
an : : ay acs  8SSES Fee TT a eT ORT i 
mF Ee ES ON Ge Ue ee Be BT tS*16 00 ee” 0398S GNIAR 
EST EELS: BOL TT ha ok 2 re) se er D1 aL3eOnve ee tes 
er id a LP orga 2°%e Sr, a OT wracrs Gee Fa Veiewsa ive 
6Fl <*od OF ed oF te 7 a Si IER Ee  aendenadadd Bie OS 
NOTLVIA3O NIW 19e=5 ~~ Xtw T5d=o Ha Now anh W SNWAGADSN Shu G3ATS946°— 
OavaNnvis SNVW SNV3Ih SNVIK  OWPWINI A wl EX en WIIKMFA SaevSsan | BY6T AM 
: VAG VUGTASTICaS AAT Ge See eer ==> a 
SOE TONGA A SEG: A SUSY Tok IS gee Soo See one ye AGES OVEN ee She = aks ae : 


: Dok 3B tht Gate eee ee 
~ _ es ee ee geste SRS NCELI3+1C UNIA 
6° re H°GE o°gl (PCR So ete eS ONE 
1°% v*ctol 29201 Pia eg ae ar ae eM ited oo Seago aes PSSdeo sbckswOUWH 
OI TGEN TORE BE ~~ 8°92 eras) cord 3G Ts ive Toh Valdwah salve 
aes L°bs 9°SL Cron rele aey hed sE°%E te adwajewad wiv 
NOELVIAAN NI 1 Dds XVW bda-S HARP. “SR WA  ANTWA (OAS SEO GIANT S99G eee 
_ _ _ OUVONYES ——SNV Sts DNVGW | OSNRGR INI vets DX 78 ih33-+ 30 S$ sD vSSam eyot  43UW299G 
: mae a ca va : rhe cage seal bus CO S”~”~<—s~s:s:sé‘C NATO NTR 
OO a = NGS GS ts SE oS - OST rr Tet by Lo te x C2365 UNIR 
“9%9 “€*lust = GF S201 B°9TOt GGT eT ee” SSS Fne JeaanOave Ee 
~ et LE EER EE GSA Vesowsl od iV 
eee eee ZT 6°oL ao ee 6° 4 ee ae nee SandVadows, e1¥ _—-" 
NOULVEARG NEW Lud-S 9 XWW 19d-S HINOn © afiWwa anda gore ss : 
OuvONVES Shae oN73N ch Ly SOMIN TA. Ye keele ee ache nO bs rae huh 
: i+e° i ieee BET 9: ee NULL2d010 ONER ea ie 
C*s &°T  68T?e ofet le Od OS Sd "7 OL Ta U33d$ JNIP hee 
et ae @*LO0T 30201 eotuT HT eee i it fee 3USSie0 J1akImUeVe 
tT t*lo 176 wre on G tee ee “Foc safikwadamad adie ae 
z°e Cro S*S6 £°Ge Ca 2 a TT 1 2 SROLVEIdwad BIV, 
" WOLEVIASC NIK Tod-s tw dd-$ HINU® =A Yea TAdaa ShO GOAT 3D4- ~ Pa 
OuvVONVIs SNV3h SNV4h SNU Iw anf wiNIw alin l¥ oe ANSI atd  SotsSh an 4961 4340190 
VANE) WOPLSTED ES ATATR ° 
ZONLIONOT M 6°08 SGhilivi WT °SZ Sen AUNA OWRON fet Ree RS NY ‘w - OVS 994 as 


APPENDIX C 


1968 NOMAD N3S Monthly Frequency Distribution 
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1968 NOMAD N3S Monthly Frequency Distribution 


Appendix C contains the 1968 monthly frequency distribution 
fos all five observation parameters. The data were programmed 
for calculation on the IBM 7074 computer. The distribution illus- 
trates the monthly variability and number of occurrences for each 
parameter. All tne observed data, including those that could be 


classified doubtful or invalid, are included. 
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APPENDIX D 


1968 NOMAD N3S Surface Wind Direction Frequency 


1968 NOMAD N38 Surface Wind Direction Frequency 


Appendix D depicts the monthly frequency distribution of the 
aurface wind direction. Numbers associated with the bars represent 
the percentage of occurrences of wind direction for each of eight 
compass pointe with respect to True North. The total number of 
NCMAD N3S observations are shown inside the circle. All surface 
wind directions were considered valid data. It was concluded that 
in recording inatantaneous wind directions large fluctuations in 


direction could be present due to local urstable atmospheric 


conditione, light or calm winds, and movements of the buoy. 
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